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DNS
.
2 Adams-Bashforth , Crank-Nicolson
$[12, 8]$ . $N_{x}\cross N_{y}\cross N_{z}=32\cross 65\mathrm{x}32$ ,







$u_{i\tau\iota t}=u^{2D}(y, z,t)+F_{ac}.u^{3D}(x, y, z, t)$ , (1)
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$\mathrm{W}\mathrm{a}1\mathrm{t}^{3},\mathrm{f}\mathrm{f}\mathrm{c}-$. (Self-Sustaining Process:SSP[16, 6])
$Re$ . , $c$ , L
.
$u$ $=$
$U(y)+u_{0}(y, z)+Re^{-1}u_{1}(y, z)\mathrm{e}^{i\theta}+Re^{-2}u_{2}(y, z, t)\mathrm{e}^{2i\theta}+\cdots+\mathrm{c}.\mathrm{c}.$ , (3)
$v$ $=$
$Re^{-1}v_{0}(y, z)+Re^{-1}u_{1}(y, z)\mathrm{e}^{i\theta}+Re^{-2}v_{2}(y, z)\mathrm{e}^{2i\theta}+\cdots+\mathrm{c}.\mathrm{c}.$ , (4)
$w$ $=$
$Re^{-1}w_{0}(y, z)+Re^{-1}w_{1}(.y, z)\mathrm{e}^{j.\theta}+Re^{-2}w_{2}(y, z)\mathrm{e}^{2?\uparrow 9}.+\cdots+\mathrm{c}.\mathrm{c}.$ , $(_{\mathrm{d}}^{r})$
$\theta=2\pi(x-ct)/L_{x}$ .
SSP 2 $U(y)+u_{0}(y, z)$ $(v(y, z),$ $w(y, z))$
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( ) , (2) 2 , .
Jimenez [5] , DNS ,










. , $Re=4000$ H . ( ) $*:U,$ $\blacksquare:u_{0},$ $\bullet:v_{0}$ ,
$\mathrm{A}:w0,$ $\coprod:u_{0}Re,$ $\mathrm{O}:v_{0}Re,$ $\triangle:w_{0}Re$ , –: $1/Re$ . ( ) $\blacksquare:u_{1}$ , $\bullet$ : $v_{1},$ $\mathrm{A}:w_{1}$ , : $u_{1}Re,$ $\mathrm{O}:v_{1}Re$ ,














$E_{v}^{3D}$ .$\text{ _{}\grave{\mathrm{J}}}\underline{\mathrm{g}}$ \not\in ,
$L^{-}\backslash \fbox_{\cross^{\backslash }}$ (1 $\mathrm{x}$







, $(1 \cross 10^{-11},1\cross 10^{-8})$
( $4(\mathrm{a})$), $(1 \mathrm{x}10^{-8},2\mathrm{x}10^{-9})$
( $4(\mathrm{c})$ ). , –
,
.
5 , ( )
. $\fbox_{\backslash \neq}^{\backslash }5(\mathrm{a}),(\mathrm{b})$ $.73\tau$ $\mathrm{I}\mathrm{F}\text{ }\iota_{-}^{}‘ x\backslash - f$
$’|\not\in$ \epsilon






3: $(E_{v}^{2D}, E_{v}^{3D})$ .
$F_{a\text{ }}=7.067766$ $\cross 10^{-7}$ $F_{a\text{ }}=7.067771$ $\rangle\langle$ $10^{-7}$ 2 .
( ) 2 . ( ) .
, (1)
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